Characterization of microsomal methyl sterol demethylase in two Morris hepatomas.
Previously, we reported that the rate of metabolism of methyl sterol intermediates of cholesterol biosynthesis by broken-cell preparations of Morriss hepatoma 7777 is very slow, whereas the intact tumors are known to synthesize cholesterol quite efficiently. Active preparations have now been obtained by substitution of pyrophosphate for phosphate buffer. Although substitution of pyrophosphate buffer markedly enhances microsomal methyl sterol demethylation rates 3- to 4-fold in hepatoma 7777, other microsomal enzymes and electron carriers in either liver or a more slowly growing hepatoma appear to be unaffected by pyrophosphate. Several properties of the active microsomal methyl sterol demethylase have now been compared for control rat liver, host liver, tumor 7777, and tumor 5123C. Conditions necessary for the assay of initial velocities of enzymic reactions in the tumor microsomes have been established with respect to the amount of protein, time-course, concentrations of cofactors and substrate, pH, and other variables. The K'm and the responses to the variables studied above are very similar for methyl sterol demethylase of microsomes isolated from control liver, host liver, tumor 5123C, and tumor 7777. The multienzymic demethylase in the various preparations has been found to be inhibited similarly by in vitro additions of cyanide, cytochrome c, and bile salts. Thus, the enzymes of the microsomal-bound 4-methyl sterol demethylase of cholesterol biosynthesis appear to be very similar in liver and these 2 Morris hepatomas. When xenobiotic inducers of microsomal oxidases, such as phenobarbital and methylcholanthrene, are administered to normal and tumor-bearing rats, elevated rates of methyl sterol demethylation are observed with isolated liver microsomes obtained from both normal and tumor-bearing rats. Similar increases are not observed in the tumors. Furthermore, daily administration of an intestinal bile acid sequestrant elevates hepatic methyl sterol demethylase, but statistically significant changes were not observed in tumors 7777 and 5123C. Since the enzymes of methyl sterol demethylase appear to be grossly similar in liver and these hepatomas, regulation of the activity of the multienzymic system contained in the tumors may be altered. On the other hand, these agents in vivo simply may not affect liver and the hepatomas similarly, due to a lack of uptake of the foreign substances by the tumor that has been transplanted to the thighs.